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ABSTRACT | ‘ ; | ae 
Z a -  - Problenn rolated to the structure “of. the mental 
lexicon are considered. The single access assumption, the passive | 
mumory assuaption, and the heterog@nucus memory assumption are 
rejected in favor of, the theory wh¥ch assuses several act ive ; 
memories, wach able to store « rAnalon bared on only om homoyonpunr 
fet of abatract priaitiver. Oy lAxicon provides a nyat matic | 
’ .phonemic description-of each Aorpheme and another supplies a 
ayntactic description of each item. The third contains the semantic 
‘description of every item in the ghonemic lexicon am description of 
any syntactic elements that do not appear in the phonemic: lexicon. 
Fach lexicon &toram only one hind and all of that kind of 
, information. -Tn comprehension, each lekicon compares -the input to ite 
“contents. If it ad ans immatch, ,it withdraws as a possible anal yzor 
cf input and passes’ the ttea on -to the next lexicon. This serial, {- 
odering: prevents errors ip canprepdnsion. errore in production, such 
as malapropisas (which form the gupirical aoxivation for the . 
_ hypothesis) occur because outpat in pldoned ‘simulta neoual y rather le 
than serially. Through trina theory Of discrete components of the, 
human language performsance syrten, pint ab disordere defined as the | 
disruption. of sone Bubmat of components my he predicted. (PA). | 
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t.. dn eit: paper I with aonatder some problems related to the 1 nei of 
th mental Lexteon, Two'recent thaorlea will -be examined and re4 ted. A 
theory wlll be proposed. Thraa assumptions witich are commonly mada about 
mypeal Luxfcon will Figure snpOreanyyy a the aLeCuEaton: 

According ta, the gingde: accens cali pipet chats {a only one point in the 
spe@ch product Lon, procaaa ‘at which the speaker must make reference 't the 
mental lexicon, Typleally te fa Assumed that thia one exam(natlon/orcura at 
the potut where a memantic and/or syntactic _repreaentation of thy utterance is 

+. Soplactal by a phohemle representation, * The speaker La. bald ‘to Zook, tip the 
» Phynamte. represarttat ton of each Loxical ttem under the guidangé of the 
semantic or ayntactie Sapeli ing" of the f{tem, . " 
’ 


‘ * Abcordiyg to,"the pasatye mompry anaumptton the memoryfsdevices which nt One: « 
z lexteal, tnformat Lon tare unable to "perform any sort. of coMputat tonal waetivity gti , 
on their own, Rather, eagh lextcal item La étored in device with just two ba 
capacttiow: 1) to retain a permanent record of some #extcal informatton and a - 
2) to transmit that information to a controlling ekfment when commanded to do - 

su. On yguch a theory the memory glements all respgdd to the sane kind of 

alghal sand the controlling element canhot have anf information about the contedts 
my 1) sah duy. part euhar Aocatton tn the mepory except by retrieving those contents and a 
ihjecting Hed to analytteal or coxparative procanses, Therefora, the passive , 


a iH emory assumptfon tmplies that cm controlling element: has thg capacity to w 
Nyntemalteally qelect a aaquence f° locatlons\in the memory and to direct a 
Ad ~ Htignal slong a unique path. to egch Togation: tit the mempry. That le, the con- 
™m troller mist be able to®search fie memory » s nid } 
sito re tT Wt avatine tit hula ‘language préc enaing devicen employ at least: three 
~ 4 Ufatitet seta of primitive terme. The first of these te a unique abstract 
ao alphabet tn which the phonemic representation of an utterance must be expressed. 
i: Simflarjy, there are unique abatract Alphabeta for ayntactic. representations 
vo n embodies 


* the algtm Chat the memory which at 1e lexicon ie heterpgengole,in the sense 
w tt {re atore representations /axpreased in any of thead three ‘alphabets. 
b 


r qoand neman&lc ropresentattona. ina teat memor asaumpe 


7 Thie wary be — in elther of two ways... Wa can find the‘total number 
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‘of primitive terma in the threesalphabetsa and adaume that the memory can, + 


tet til phonet te repreaimtat tol that are tdentifted 4 
‘"gemantle Carma, We wi hl Hkely the reduced toyan exhaustive Tinear search In 
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diaceiminate this number of’ physical primitive terma, We then asaignr each. 
member of bach of the three alphabets to a unjque physical primitive in the Dee 
memory. Lf the total of Physical primitives {a smaller than the total of: . 
abatcact primitives in the three alphabets, we can resort to a code dn which! 


Thin (a the approach used in computers; there saquences or patterns of ‘che wo 


wach abstract primitive Iw represented by a unique pattern of physical the eyo 


primitives, “on” and “off", can be usud to discriminate :all the members ‘of . " 
alphabets gf cheoretleally unlimited size, lt an oh _ 4 vi 
t e al 


bly 

adopted Ga all. discusslons of the role of the mental lextcon ta the productLon 

and comprthons lon of apeech I! have seen. The passive memory assumption, 

though froquently adopted without dfacuaston, has been dented by some theor{ats. 

Tw matntain chat the bast theory of the montal lexicon rejects all three, * 

The theory C will Proposa assumes several active memorles, each able to atot 

expros#ions based off only one homogeneous eet of abatract primitives.  [t nino 

Asgimen that the lexdcon must be accessed gat three distinct atages of the Wa 

product fon procesa, Much of the ompirtcal motivation for thie proposal, SME RES 

from an oxamingtion of -two-quite different rgcont proposals. ey 
: . if 

2. Fay and Cutter (77) rLampt to oxplatn the facts about Qagaproptama.) These_ 

thay fdentify asia ¢lan oft word substitutton errors fa which the error wotd 

(the word the speaker did not intend to use) da 1) a read word, 2) unrelated : 

In meaning to (he target (thd word: tha spenker’ intended), and 3) closely 

rolatad phqnentcally to the target word, For example, ‘the utterance John 

In ion oe a unttorm tnetudes a malaproptam if the speaker Liteyded unicorn, 


‘The ning te access and hatexrogencous mamory assumptions have been implicd 
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ea Cudlor make tha following observat Lous about. a sample of phose 
error. pirat, tha error word ta atmost’ always ofsthe same grammat cal category 
an the ot Second, tho error word almost alwaya has the ‘aame strean pattern 
an the targer. Third, in7all but a few offfed, the target and error worda havé 
theysame number af ayllables, Finally, {2 we reprosent the target and error , 
fn term of dfat Inet ive feature matricios and assess tWelr degreq of almtlarity 
working from loft to right, we find that there {a a marked tendency for the 
target and error ty cloadly resenble each other at the segment at witch they: 
Mirat divgtye. Fay and Culler show that another class of word — 
orrora “saemantle errors," does not have this proparty, 4 


; ; ; i 

Kay and Cutter ra the the queattion whether {t La posatble to acgount fed 
‘ » 6 

Nene facts oma theory that. Atte Juat one mental dexteon,  Implieptly 


. 


Adopt fig the assumptions that the lextcon da atored {in a heterogeneoura and passive 


polneinty by wirich, to¥@uder the itema in the lextcon. ‘Lf we ordgt the tLtems 

atcording ty eas Mel ¢ properties, we faciit{tate the task of searching the 

lextoon thr the /lexteal retridval atAge of comprehenstén, Simultaneously 

We exacorhaty Phe problem of acarching thee lexteon durtn production when we 
Hill Wie acee and/or 


memory? they podnt out the probleme that Aylae when we try to orp fome 


thlaanpeet of procematng. Wy contpant, Lf wecorder the lexicon, according to 
id ; ‘ are : "re i : ‘J 

ble nemantie propert keg of oLtemas Jae ll ttate: mmnatchen during production but 

foht htt wearches. durthg comprahenadon, Hay and Curler réject the possibilty ” 


Of an extravaghntly redundant ay pm in which there are’ two gomplete lexfcons, 
, a ” “og a 0 ” . 
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v. one for ‘production, ,ordered ‘semantidaljy, alae: for comprehension, ; 7 x 
orderad phonetically. 7 . mB «= * 
, t ° ; ; , . » . 
Note that Fay and\Cutlar view the one-Lex}con-or-two question strictly a 


An a queation of how 1 ny times each item is recorded in the brain.. That is, 
they assume that any lexicon is heterogeneous and that the only questien is .¢ - 
whethur thare 1a more than one. Thay do not consider the possibility of iii 
aplitting one Jexicon tnto three (with different typus of information in 
different Léwteons) in auch a way that each type of information could be - 

» ordered in the most apptopriate way. Such a system ia possible if we acon 
‘tliat oach Lexteal entry includes a pointer directing the contréller to entr on 

fn other lexicons cont tning other kinda of information about the same item. 

In such atsystem the pRhonemte enpry. for boy dincluden directions on where to 

find the ‘Ayntactte and semantic facta about: boy In othgr lexicons, We will 

coms back to d related proposal after giving closer conaideration to ‘the pasaive 

momory axsumptlon and the search procedures Lt entails, . . 

Miy and Cutler resolve the prablem of thevordertig‘of the Ltema in thé 
lexfcun by poatting two iavependent search procedures, ong for comprohienn Ley” 
and another for production, - The laxicon is assumed to be ordered phonetically 

.80 that Tt can be searched of ficteytly according to phonetic ‘ertterta during | 
compraheonsion., Whe search procedure uaad {yp comprehension 1a, we gather,.a, ‘" 
more or hoses convendlonal fterative process which 1a able to take advantage . 
_ el the phonetle ordering. in production, hoyever, we assume that the lexicon 
‘fa accesied via a tree like network which defines & unique path into the 

Jextcon for each numantic description of an {tem. Semantic descriptions, by . 

hypothen{a, consfat of an ondered saquence of features, each of which can ‘take 

(wo or more values. Each node ‘in the network corresponds to some semantic feature. 

Wo can find any ttam, starting from.the semant te description ‘given by the pro- 

ductton process, by” traversing the natwork from {ta orlgin to its bane, turning 

left of rlyhe at each juncture accord#Ag to the semantic featuré value for 

that nude, At the and of each path wo Ahould find the item corresponding 

to the nomantic description with which wa,dtarted., Lf wa also asaume, na Kay 

and Cutlor propogsy, that the em {n the’ lexicon are grouped hy grammatical. 

Category, numbor of syllables, stress patgern, and distinctive features, then 

wo have a system which can account for thi facta of malaproplams. We need only . +. 
fadd that on some occasions the aysatem will err in going from the ldwert noda 

of the semantle search tree into the Texteon proper. If this happens, and, the bat 

pyorluct tow system retrieves dot the target word but some near neighbor, wd a 

a nefghbor to hava Juat- the properties already noted tn malaproplems, 


The ne ghbor will be phonetically nimidar to the target ‘but, in most cases . ’ 
“ ‘admantically different. a \ ) ; 
Though thin) accounts for the facta of malapropiana, there ara two important . 


Problema, Firat, there In” @ guod deal left to the tmaginabion/with respect to | 
the semantic Ceature syatem according to Which the search, tree\ia to be ordered, 
*, Many would doubt that ft ta poasthle to discrimfnate all of the senses represented 


4 


fn the Lexicon of a natural language by way of some aet of n-ary features. 


Certainly no one hag yet come clowe to providing a detailed theory of sucha \ 
» wyntem of featurens.,: ap . \ ? 
4 . ' : ‘ \ " : 
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. have to‘{ncorporate a crypto-lexfcon th order 
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<a. 
More" serlous problema arise with reapect to the pingle access assumption. 
Notice Fay and Cutler assume the production ayutem constructs a semantic e 4 
representation (presumably under the fuidagce of “some higher-order conceptual . 
‘Tepresentation) and parses this semantic rebeagonta ion into real lexical unite 4" 
without reference to the lexicon itself. That Nia, they assume the pro-' 4 
ction system hae information about whgt senses are avatlable in the speaker'a ° 
language, independently of the lexicon, They are forced to this assumption 
becauae they -have agaigned the production wyutem the task of aending lexical 
semantic Fiala apa into the top of their search net work. How might the’ 
production system know what ‘concatenations of semantic primitives correspond to " 
raal words without using the Lexicon? One possibility is to assume that each 
of the terma used in the conceptual syatem which drives the spedgh production -° , 
synt@m corresponds to a real word in the lexicons In-other words; we can os 
commit ourselyés to a atrong formof the Whorf lan hypothedia. The’ vartous 
arguments aginst the Whorfian hypothesis seem more than adequate .to block this 
ian ete Another posaiblg approach assumes that there {a some recursive —, 
wystem which gonerases.all and only the possible senses omployed in the speaker.'s 
language. Tha suggest'lon-{gnores the highly irregular gharacter of the apt 
of sunses. Krom another point of view, a Benerative systom will almpat surely 
to constrain Itself to the — 
empirically prescribed domatn of senses. Ln any caso, the only motivation for. 
such O Pragdsal ts to preserve ‘a certain role for Fay and Cutler's network 
device, « ‘ ‘. : 5 
The search network in Fay and Cutler's theory-has in fact two fancrions. 
One Li that for which tt was proposed, the factlitation of the search for 
Phonetic Laformatton tn production. The othar ia the isolation of semantic 
(Information in the Lexicon from the semantic Lufdemation in the representation 
of? the utterance which drives the apeech production process, This second 
‘unct lon {4 most apparent when we congider ways by which the system might find 
a loxtcal semantia interpretation of the conceptual representation of the 
utterance, We are here addressing the question: low does a speaker dotermine Hy 
what words are most approprilate‘tor the expresaion of some thaught? One way , 
{ bo examine the contents of ‘the lexicon. The production sydtem first performs: 
a pee epee translation of the conceptual representation {nto a roughly ° 
sentontlal samantig representation. It then searches the lextcon for some 
combinat lou of worda which can appropriately express this inittal atructure, 
This will likely tnvolve a good deal of trial and orror. ‘This approach, however, 
vitiatos Fay and Cutler's account of malpropiams, ° If the search procedure 
sulvcts a nelahhor of the target at thie atage, that error should be noticed 
when constdertng the usefulneaa of the Ltem tn the {ntendad utterance, There. ‘ 


, are varlous ways we might overcome this Problem. ‘The syatem might retrieve 


only semantic {information on the first pass, then execute another retrieval 
operat Lotxdn ly ht extracta eyprything ekcept semantic information. This is 
ad hoc and ef no purpose othe than to preserve the present theory of . 
malapruplams. We might have the n&twork fystem run backwards after each 
Auecessful contact with a real Lexical ftem. ‘The output at the origin of. the 


Path ayatem will spectfy the ‘lextcal teem contacted, Thia too wilf reveal the 


. : ’ 2 
presiance of malapropiams sfnce the backward reading of the network will start fa, 
* from the error word in the lexicon, not the target, Thus Fay and Cutler's 
‘ network aysteof avoids direct contact betwee the semantic information in the ‘ 
1 Initial gapresentation of the uCtérance and. the semantic information in the ' 
lexicon ed at the coat. of crdéating a problem with the lexicalization of ‘the’ ‘- 


| _intilal domant ic repZesentation. These-dt€ficulties are a direct resilt of a 
- tha eer ry assumption. - - ae a 


ca » The passatve mamory aggumption also plays an Admportant tale in the Fay and | 
cudler theory. I will not, however, specifdcally consider their use of it 
othar than co suggest that the avgumunts which are-adQanced agatist search theories | 
~ > © “da the next sectlon also Count agalnst the’ Fay and Cutler proposal. ; Se 
as 7 . _ . a 

s; Marulen-Wi Laon and Welsh (1978) offer an tnuteresting dontributton to the 
‘theory of laxtcal’ access ‘in Language comprehenaton,. jorpquestions in this 

oe area have to do with determining how tha Listener discovers which lexical: 

7 Meanings dre intended by the ‘spoaker, how various kinda of contextual constraints, 
beoome Lovolved tn this process, and at what point in tha process particular kinda 
of Gouluxt can be explotted,. Marslon-Wilson an§ Wolsh argue that the process 
al word recognition’ te the major locus of {nteraetton between the fensory input’ , 
and the constrainta on thd -interpretation of - that input provided by the Listenet*s 
knowlodge of his Language. To put tt in their torms, they regard word recogni- 

* 3 tion as the polut of convergence betwuan bottom-up processing, strategies based 
directly on the form of the acoustic Lnput and top~down processing strategies 

; based on the Llatener’s prio® knowledge of his language andthe world. 


One of Mara lun-Wilson and Welsh's main concerna Ls to evaluate a clasa of 
theorles ef the montal Lextcyn which posit a passéve memory which La to be ; 
searched by some sverjal procedure. Theso theories predict a strict temporal 
tructurtng of the kinds of -Lnformatton which can be employed at various points in. 
he comprehension process. Harald no and Walsh take a recent proposal ' 

OY Forstar's (1976) an raprasontative of this Class because his is possibly Se 
7 _ the most ieesaPn cat Carefully worked out. Forster proposed a . 
| Luxicou with one master file containing all of the phonological; syntactic, and 
somantte Luformation about each lexical Ltem., To overcome /the ordering . 

; prabloma Fay and Cutler confronte » he propaqses that severfl access files are (- 
ansuc Latge with thie master file. Kach access File containa just one kind of 
Information about ‘wach lexical item, together with a pointer indicating. where 
In the master Clle the full entry, fur that ftem can be found. Thde to enter the 

tf uxiéon durlug production we will search a semantic access file. ‘There we find a 
semant Le representation: for every Lvem in the speaker's vocabulary and a: 
potter directing ui,to a particdlar location in the master file. The 
. alvattage of this proposal is that we aan now order each of the access files, 
accordiug te thetr own content, ss onabling effietLent searches of the Lexicon 
frum any sort of [nitdal deqcription of the {tem wanted. th the comprehension - . 
Process thls theory predicts, that no Semantic or Ayntactic information can play 
a-role in the tnitlal phono Logica ly guided search for a lexical item aince 
ae this Informacion | in the phonologtoal accass file, 
A, 


The cruclal evidence which Maralen-Wilson and Welsh bring .to bear on a 
Forster's theory ta derived from ‘the shadowing task and the ILetening for , 
‘ q . 


iimpronugdlation taak. In shadowing an, observer lystens to: tape recording. - . 
of spokdn prose while wimultaneously reprodycing what he bears aa.quickly and | .- 
accurately as: pousible. By making ¥ singla tape racordiigof the input which the 
obeervetr. heare and the output he produces, and by. introducing occaadonal nis- : 
pronounced words in\the input, Marelen-Wilaon avd Weloh:arevable ‘to: extract a 


- great deal of information about the time course of processing 1h comprehension, f 
‘Their resulta strongly, suggest that listerata can, at ‘leaat some of the time, ~ 
correctly identify a word tn as Little as 150 to’ 200 mbers:'-That 1a, word 


' solections‘are being made in about the time 1t takes for thé. observer marely. to 


7~ 


hear the first two or three segments in tha word.. Thecaverage duration of the ; é 
words in one of/these studies was abbut 370’ made. Nonetheless, even with these 
_ extraordinarTly short identification: times, there are significant effects of _ ‘ 
@yntactic and semantic context. Scrambling the semantic gontext jin a string 
seems wo add about 60 msec to the identification process. 
ne ‘. ‘ te: we! : . 

As Marslon-Wileon and Wolsh point out, these results suggest that ’ 
syntactig and semantic ‘context ban play a role*in ‘the inittal identification 
of 4 lexical-item, Clearly there many lexical ftema which cannot be: 
_ uniquely: picked dut purely ‘on the fasts of phonological information ‘about their LL 
\figat two’ or threa segments. If correct discrim{nations are made before there . 

{a sufffelent phonological {nformat Lon to jusutty then, (i wt necessary to ; 


«~ 


Invoke other properties of the Ltoms, Thia Forster camot {do with an accesa : 
file pt arn lem Phonological {nformation. On the othdr hand, if Forster : 


Sivas up the aesess’ filos and attempts ({nitfal lexical Ldentification’ in the . ¢ 

master £lte, where there 1g a greabor varioty of information, all of the order- — : 

lug probloma dlacusyed earlier re-emarge, vs q . . 
~~ ry . 


Though none of these covelderations falsifies forster's theory, they do ; 
sucidusly undermine Lte: plexuathilley. Forster's only defense seems to basto ° 
Clalm that the Inttlal sed chi ia ‘done .in a hetcrogencous master file and that 
the search process {a very fast; and oven this docs nok answer every objection. 


~~ 


Au alternative to search theortas such as Forster's is available in the , : 
“Logogen" model proposed by Morton and Broadbent’ (1967). The logogen model 
{incorporates an fetivs ‘memory (ii my sénse of, the terp, but not in Ahotre) with 
aouinyto memory wlement for each Ltem in the lexicon.’ This one elément stores 
all of the phonological, syntactic, and semantic information about the Lexteal 
fLem Lt serves. During comprehension Lt riges to higher and higher levelp o£ 
act {vat ton as it finds more and more similarities, of whatever kind, batween 
the dnput and the Lexieal item the Jogogen dtores. When the Logogen reaches 
some threshold value {tt fires. Firing releases the descriptiona of the lexical 
Ltem the Logogen contatne go the reat of the system and ise takey by Morten to: 

, consticute recognition of the ftem. There {a a fairly wide range of edence 

from comprehension studies which ean be accounted for by one or another version 

of tho Logogyn model. For exampla, the model readily accommodates the Very early . 
context effects which Marslen-Wilson and Welsh report. Nonetheless, in what - 

follows we wlll be more concerned with the model's {nadequactes than ita successes, 


Maralen-Wilson and Welalf dlacugs geveral problema in 
b@ auffictent to menvlon OntyAthe most severe. Since 
ho accoss to the Licomtng laignal except through the lo 


e detatl. Lt should 
Logogen model provides 
efia themaelves, it 


: ‘ “6 , 7 4 % 
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‘seems unable to provide a convincing account ‘of hdw. speakers. detect, store and 
reproduce deviatione from the standard forms of words. If a.wotd ia mispronouncdd, 

- the Logogen model most naturally predicta there will often be a perceptual hole 
In the input stream, since ‘there should ba many such occasions when no logogen ‘+ ‘ 
Will fire. Similar problems arise when a person first hears a new word of his, 
language. There seems to,be no way ‘to parceive such q thing, let alone determine 
whether or not it ig a posetble word or mere gibberigh, . ‘ 


“we 


: : . ‘ . é ; t , ; 

A further problem which Maralen-Wilaon and Welah do not discuss resulta from * 
the serlal order prediction which the logogen model seems ‘to. imply. Each ! 
Logogen Ls independert ot the rest and each has equal direct decess:to the . 

‘,in€omtng stgnal. Becaud® context’ occurring at varfous distances forward of ) r 


; “a loxteal dteom in an {ncoming signal may contribute to the activation of the 


my logogen, wo may expect that the order in which ‘thd logogens fire will adme- + 
» thmes be dlfferent* from that in which the “lexical Ltoms ‘ara actually represented. =. 
{n the spooch stream. This, ~the model prodlets that {t ts possible in 
principle for g@ Listener to Parceiva two differant word ordars on succesatvo 
a prosentations of the same,stretch of rocorded speach, As far as I know, this 
never happena. Though errdrs of reordering do seem tp occur with some rellability 
. é (though Low fruquency) {n speech production, thay’ do not yeom to be characteris- 
tle of spaech percaption, ° ; ‘ 


Marslen-WLlaon and W Lalf propose a theory of word recognition which dolves 
soma probloms of the sear@h and logogen models. Thair ‘model ia closely related ~ 
to the Logogen model tn rotaining the assumptions that thore -is a Slagle =§: , 
; , Momory clement for each Ladehcal {tom -that each element has complete, {information - 
about all the preportids of tts lextcal {tem, and that each element has in- hoor 
dependent direct access to the incoming signal. According to Marslen-Wilson * 
and Woluh's theory, however," ...oach me ry element tn the lexicon will be a- 
cgmputationally active processing entity,’ (p.56), -Much recognition procesaing 
» Occurs tn the lextcon tteel£.: More specifically, each memory element can dis- 
covér what. the contextuad requlremeants aro for {ts own recognition, "...Given that 
' a Lextcal memory elemgnt can be informed about the requirements of context, it vi 
can thon determine wh@her ‘or ot the wowd it represents {ts etther byntactically ; “48 
posatble or Hemant ically Plawible at that point in the utterance" (p.58), The 
_ mont marked differance between the Logogen: model and Marslen-Wilaon and Woelsh's ag 
. model ta tu the meang by which’ the individual: elements respond to phonological — © ee 
proportios of the {neoming signal. tnatead of having a few logogens (and 
» ultimately Just one) rising to highor Jevela af activation as they ie themselves — 
In closer accordgelth the properties of the tuput, Marslen-Wilson’ afid Welsh 
Proposw Just the reverse. That fu, wordyroecognitfon begins whan’ a large group, 
of cleménts are simultancously raised to anactive state on the basis-of a as 4 
logsy match to the Luput. Ther as the {nput continues, each of these active 
eloments examinor tt. .When an element: finds a mismatch between the {tem ft 
recognizes and the signal Gee Lt shuta yown and withdraws from the pool 
y 


a 


of active alomonta, Ka all of the active memo elements monitor the phonolog: 
syutactle and semantic properties of the input we asgumo. that ali ‘but one of them 
WILl very rapidly Clnd some degree of divergence between ttaelf and the Liem 


v 


‘ coming Ln, °'The Last’ active Glehent tranamite its Contents to higher order, F 
, Processors to effect, recognition of the Ltem and to conclude the recogn{tion . 
‘cycle, . L , , ‘ : : t ’ 
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~‘— ~chn be perceived, because, like tha lagogen’y 
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g, modal provides ;« bet 
of the comprehension data: thay ‘ceview.’ 


, having the input, winnow the active elements to one, we. avoldia vgrdety of; — .; 


‘|Latendr’detedta or ie able to raproduge’'a non-word*of a mispronunciation. None- 
' theless, the model daes not {ncorporaté any’ very clear acqoint, of how“guch cases’ 
ier, Lt confines, the ‘idtener's 
| knowledge about the phonological analysia ofacouatio: inputs to the memory , a 
« elqments.: Again, bedcause-of the ablative charagter of the retognition procedure, 
the model also provides-a rae a batter’ ‘act 
'Taxieal Lt is. maintained. ft succeasfiity avoids the dager with.the a 
Logoged moi ofshayihg either too mdny: words rocbgiizedor noriesat all; though 
‘the account {7 the latter case ‘Le, ats) ‘nong. tog eluar, “Nonetheless, Maralen- 
“27 Wieteon arid’ Welsh's’ nbdel. docs not, mam to providiiian snewor. to the question = ¢ 
> Mhy the one sertal order assigned to the {tems ! gecogntzed’ 18° e0/.reliably 
‘the right one., > a ae aoe, ee ; 
: ‘ ; Lr ra ghey ; 


Turning now ta" phe more sévore dLffleulties; we confront’ the question of y 


inte 


TE we take! Marslen-Wideon ard Welah at ‘thete wetdy there! ademas to be quite ‘a 
“lot. Thay ‘are. not very akpliedt on. this oructal point, ut they forsee at 
least $Ohe syntactic and semantic ahalyaia goiig on inside ‘each memory ‘olement. 
‘Stuce doing ayntactic and ‘semantic: analyse. presumes refererice to the properties — 
Olsparticular lexical Lrenia, we tay have'an infinit® regress. Each memory 
Oloment’ will have to have'access ‘to And make actual use of, tnformation about 
“lexteal*ftems dcher than the one Le/étores a d thus each memory element will 
- hayé to have Ltw-own Ligerdal, lexidon, We chn avofl this problem easily 
enougl Lf we ‘poalt:a-single syatem, ‘independent of the lexicon, which performs 
Various. higher orddr analyses on the incoming ‘utterancé as it appears. The. ie 
results of these hightr order afialyges are theg coded in some fashion and fed 
Anto thu lexigon. The individual memory elements then base their context 
. dagiefoua on this. externally provided information rather than on internat 
, Homnpulat Lois.” ‘Though some: such system might be made to. work, there ia little 
evidence: that thes fa the kind 6f situation Marsilen-Wilson and Welsh shave in 
mind, «If they yo meant to make the memory eloments dependent. on' external 


- 


to aneriba computational powers of any intorest to the memory, elements. The 


© * elements need only beable’ to compara thu {npute provided by various exgérnal. : 


sources with their own dntertial recorda of the: lexical {tema they represent, + 
. Thta fs not much in the waly of "a computationally active processing entity." 
° ~ ; : rg ‘ . ‘ . 


( Another(claas of problems arises when we consider what role the memory: — 

» mode] Marslen-Wilson and Welsh propose might piay in the production process. 

" AL the outset we should note that thts te not quite fair tp them aince they make 
ho mentton of the produatignsptoblem. Nonetheless, the, present alm jie to find 
yome uniffed theory of the lexicon for production as well as comprehenaton.’ Thus 

ff he ‘aoamy Legitimate to evaluate the Marslen-Wilaon and Welsh model it this . 
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‘agcbuht’ of how the,serial order of thee 


Ln ae pT aT goal 
Ar account ‘of many détatie: . 3, 
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how much, pfosesaing activity: Latgothg on -dnadde A sin ue of the memory, 0%. 


computat Lonal Procegses for information about context, they than have no reason ‘ 
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yt . = - ee A : 
2 context, . tieorded to employ their lexicon in this ‘way, we add the Assumptiow 
A “that during the prodyction process the system is able to.-retrieve popes ie 
~ A or syntactic information by broadcasting approximate semant®€c descriptions/into - 
es / the Lexicon, just as the acoustic representation of the incoming wignal 16 broad- 
/ cast to all memory cells. during comprehenaton, If this assumption can be 
‘af fectivaly, implemented, the initial’ conca tual representation of the utterance . ; 
will be ‘translated tentatively {nto a semantic representation. Some procedure = . *. 
» sdlegta: portions ‘of this representation, aa.candidate-dexical items. These ee ae 
. Partial representations are, ‘then injected intd the lexicon. If eee the oz 
*, momory alements happens to-correspond reasonably closely to the tnptt, the 
element tramamits a comprehensive description df Lts Lexical item, From this 
Procadure the controlling element developa a pool of candidaté lexical items 
g whlch “t then submits ‘to further semantic and syntactic processing. When thig’ 
i Ly complete, the, phonological information for the Ltems emp Loyed is used to wee 
a esccomglty produce a description of the utterance. SucWa Byhtgm can - a ce 
- successfully produce utterances. ; ae *e P 
Un Navertholess, what we need to explain production errors such an are 
mailaprdogisms Ls not only a system that works, but one -thgt fatls as well, «. 
and in qute particular ways. To be ‘exact, we noed some mechanism by which whe 
modef natu ly predicts @ Claas ofrror words which. are related Aad ie 
Largots pho@@flogically but not bcunsene ager Because the system needs to go 
‘Into the Lesion just once to rettove all of the {nformation about any one a 
feom,*und because this retrieval ‘episode is gulded by semantic criteria, we 
have: ng IMais Tor predicting’ the ‘generation of malapropisms. We also cannot 
predict a class of semantic errors Because the retrieval stage is followed . ' 
presumably by a comparison of the semantic properties of the lexical, items 
rotrieved and the propérties of the initial semantic ropresentation of the , 
utteranca, Thus the Maralen-Wilson And Wolsh model does not seem’ adpquate as 
; ; 


a model of the Lexicon in production. ¢ 8 a 

oe ° . . : yl : . . , 
4, Betore wo burn bo congideration of a new theory of the mental. lexicon it will 
be helpful to carry our examination of the speech error data a little further. 


“What {a ft about malapropisms and ‘semantic substitution errors that makes: 4? 
them diff teuLt to accomddate {n a theory of the lexicon?” Apparently, when: 
Lhose dfistgrtions oceur the productiop system ia searching for a word-under 
the gutdanee of phonological or syntactic criteria. ‘But why, one might a 
_ Fuasonably ask, should. these kinds Of cribérta have any role.at all in the 
selection of words .in production? Anen't words chosen according to semantic 
erlterfta.in production? Surely they aro, at least. Initially. Nevertheless, — 
malapropLsing suggest that there ts another stage during the. production process 
~, when words Ln the developing utterance are Belocted by. quite different ' 
eriterta, The theories wa've already examined cannot. accommodate these errors . 
os hugause they have fat incorporated both the assumptions that the Lexicon is » 
au single haterogengous memory containing all types of lexical information, and 
that the lexicon need, only be used once per- lexical {tem in each epssode of 


Producuton or comprehension, ’ 


roe, e 


F \ , ‘ ‘ 
Notice that semantic® orrord also suggest more than one use of the lexicon ° 
In product th. SemantLe errors are interesting bacause the choice of the 
error word seems to be under the control of some aort of semantic’ criteria 
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‘lexicons are active devices. 4 a 


“are Like the memory elements of the Marslen- 


;“‘about every item in the speaker's vocabalary 


4 : : i! ‘ c ve? ” are : 

ne a : @ ‘ ; U : me ry . ; * . . . . tof 4 
‘but not under the, condfol of he ae or concepthal plan of the | 
‘ptterance. They suggest an’ instancé-p 

"that. somehow folldws the atage at.whith candidate words are considered for 


Analusion tn the utcevance, = ; as ee. 4 es 
The, solut.ton 1 will propose: to these puzzles is based qn the rejection of | 

wl bitwa of the assumptions sketched ‘at the outset. I op outline. an «4 

integrated sheory of the mental lexicon that assumes ‘that there are saveral 


homogeneous lexicons,.that there are geveral distinct points in the’ production a 
. and ‘comprehension processes at which thesd Rlay a role, and that all of the 


, . y o ~ r 
" Infthia theory there are three serrate etcoslectenees tea acti va ‘ 
‘together in specific ways. Each lexicon stores only one kind of information, — 
» ang each lexicon has /g11: there 
{9 of thar kind of information. Each cpa eas 1g stored. in-a cell. Cells 
\ 11gon and Welsh theory: except ' 
that thale compuratlonal powers age strictly -constrained. The ‘only thing 


. sf e arch 
Pome i oo. * ' .. ~ ° . ue s, ‘ 
‘ 4 ° * : 
a ia e .¢ i o ae ‘ - 4 * = / 
n : vii . a . ; * a 2 e ‘ 
» ate J * . " 1 . 


lexical ‘rettieval by semantic criteria“: *. 


4 cell can do ts compare gome input to:'ite owp contenta, If it, finds a mismatch, 


Lt withdraws itself as‘a possible analysis of the present input. a 


One lexicon contains..something Like & systematic phonemie description of 
gach morpheme (tha "phonemic Lexicon"). Another (the "syntacti¢ lexicon") £ 
contains @ syntactic description of gach item represented in the phonemic 


lext¢on, Plus representations of additional elements that can play a-role in | 


syntactic analysis, @.8-, labeJed brackets and the lgke., The next. lexicon (the 


"semantic Lexicon")-contains a semantic ~deacription of every item in. the 


phonemic ee wall as desgriptions of any syntactic elements that do not ‘3 
- appear in “the pho ne 4 ; : e 4 


emic . 


. Associated with each lexigon is a oe ee can only receive [Ainforma- 
-tlon from, that one.lextcon and ‘tranamit information igto that lexico The 
processor can only deal in Che terms used. in the lexicon {t serves. It cannot 
EGeO M20) OF manipulate any ‘other kind of symbol.- The’: processors can communi- 
cate’ with each other only via their respective lexicons. . ' 7 


Somewhere between the ear and the phonemic lexicon there is a phonetic 
analyzer which converts the acoustic signal into a sequence of diet inctive 


' feature matridles. This device must also provide word boundaries.” a 


“e 


. oh 
The fanguage system makes contact with other congnitive cognitive processes thfough 


the semantic Lexicon. Some other processes may be lexically oriented and play 


some role in comprehension through the sémantic: lexicon. 


e 


. N\. 
During comprehension thie entire ensemble of lexicons: and processors (see 
Figure t) la; initialized by the appearance of the first Word boundary provided 
by the phonegle analyzer.. At this point all of the cells are essentially 
announcing their availability as possible analyses of the, {incoming stimulus. 
Aa phonetic {information comes in, ,each cell withdraws as soon as it detects 


any minmatctbetwean itself And the input. The cells in the phonemic lexitvon 
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‘this one tfanspite {ta contents to thyfprocessor.”” ‘fhe three tella.in the © 
" ¢ > three lexidons’ chat repre@ent one {tém are directly linked.’ Thua, whenever the 7 
ceeg + > COLL for. woman ‘in the phonemic -file transmits to: fte procedsor, the syntattio ; 
‘~ - and ,aemantic’ cella f6r this will also tranamit to their respective processors. : 
‘ The next word boundary reinitialiwes the entire system and a new, cycle heging L1.- : 
a This -egntinuea until the eens syatem declares closure oh the clause. ' As’ 
( Gach new Ltem enters pach‘procesdor, the processor applies 41] ite resources to . 
‘¢ " dtacovér ag much aa: possible about what sort of item will come dext.\ The i 
P aad this analyats are communicated to the lexicon. One posaib e form for this . 
oe contextual {nformation le aw specification ofthe types of items which cannot ‘ 6 
‘. come next in the sequence of items. ‘The effect of this informtion will be to 
.f withdraw all of the relevant tLtens. ‘That, fs, -tn processing an English s¢ tence; 
Lf the syntactic procassor receives a daterminer, it may transmit a signal to the 
‘Luxtcon that. the next item cannot ba a verb., Thia will withdraw all of the * 
. verb cells wlthin the syntactic syatem and through them all of thelr mates in ~-. 
er tife phonumfic Lextcon. In €lvts fasiflon, gyntactic’ context can rapidly affect 
» the procusaing,of the tncoming signal. ra : 


+ + are Linked’ By a logical OR function; oh ut nw’ fave been suppressed, - —* 4 


e . ° . ” 

- . a y ° ; ; a al _ \ 
Syntactic profertias of the clause which are dmplitit inethe input will. . es 

be made expiictt by tthe syntactit processor. At the, and of the clause, all, 

‘ys ofethy terms {n. the elaborated strgng in the syntaétic processor will be sent 

: back Jinte the lokfean tn sequence. As each item isa recognized by the syntactic 

foxtcon, [fs  mat@,in the samantic lexicon ie transmitted to the semantia pro- 

censor, ‘Thus some kinds of ayntas-depandqat Lnfornation will neyer -be 

aval lable to the semantic proceaser bdfore. ‘the causa boundary. ; a 

ra ‘ «+ : WY : ‘ : . 
, The product Lon: process, while esnent Lally thd {nverse of the foregoing, 
differs tn cortalp respects (sed Figuve 2). Most eal aed production’ is 
taken towtnvolve the simultaneous: planning of outputs at different levels. 
Thus the semantic system may be preparing one clapse while the ayntactic ; . 
* system ts working on the prtor clause. "In each case: the processor communicates « 

: with the noke sfge of the ptecpduce vita its Mextcon.* When the semantic. i 
procensor.{a ffniahad with a clause, it communicdtes its results to “the : a 
ayntagle sytem by vend ing+the eléments in the clause {nto its own lexicon, 

Ax cach elembnt La recognized, thle récognition ta communicated to the syntactic , 
lextcon where the. corrosponding element ts transinitted to the: processor there, “a 
; < - ‘ - 
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This model La ompLrfeally dist{nat from those discussed above, It predicts . 
7 that reordertng errors can occur fn production but not {n comprehenston. This 4 
prptiction arises from the asaumpt ton that thé representation of the clause ge. 
{w retained tn the phonemle sygtem au syntactie and pomancid chdceasing on 
Lt» proceads., Thies then serves ag a reliable guide to the serial order of tho 
_ GLomonta {n the original tuput.”' In production thére. La no Similar guide to, 

serlal order, atch clause £8 processed at’ each level independently of all 
3 Other Levels, ‘thus there te no independent record of what went 4nta the: | 
“ayntact ke syatem by which to judge’ what comes out. Malapropiame and semantic® ~ . 

: errors In production ara explained as occurring in the Lexitad’ acceas operat tone 
that follow semantdo and syntactic processing. 45" 
‘ ; ; 
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: In comprehension, the model benefits from the sape arguments *thet’ eaupport "” . 
» ,  —&he Marslefi-Wilgon and Welsh model, over the ‘logogen end search models, Ghough - 
oo. it rémadria empt lcqlly distinct from theirs, , Unlike their model, the-one just 
.t " . decribed predicte. Medefinite time-order dffect for ‘some kittds of semantic ae at 
ee | and other context, effeqts. They argue that all varieties of Pheext will be =: 
ph —  wyal lable af the sake "tine, et issue should be pxperimentally decidable. | 
“ fo ’ TE the theory outlined above survives tloser ‘bxamination of the facts of *. 
_ "+. Comprehension and production, ‘it hay algo provide upeful predfotions about on tit 
- _—  posatble language disorders. To get such predictions we adopt the view that,- |. 
ie: ' , the varfLous, processors and lexicona mentioned in the theory are ‘discrete 7 ae 
W physical compohents of the human 1 uage performatce syagen. On the further ‘ 
elon ss that tt ‘ie possible for disorders of: the brain ‘to destroy or ' 
'. dograd® proper subsets of{ thia net of. cotPonents without affecting the re- 
- mainder, ghe theory defir¥s a clasa of possiWle digordare. © Each posible, © 
; disorder 1h defined as the disruption ‘of some subset of comppnenta.2 «The — ’ 
4 “diffurence belweun thé:preaént theory and others discugsed earlier lies only > 
“ iu Lts provision of a more ppv foley, ergata system of componetts. A thaory 
_ * Which posite a heterogeneous lexicon end a carraspondingly “versatble ‘procesaor. 
ean wilk prodjet fewer pousibilities for nelective degradation of linguistic | 
atcucture, To-the okten® that Language gisorders Pperatd selactively on 
ea Tingulatte Levelg,the heteyogensoug memory aasumption makes them hard to: ax- 
S plain. ’ : 5 : ny fa 
. 2 : , 


4. Ai theory of the LA sata above may*be able to integrate/fairly diverse * 
wt . fucta about production, Cor lien fom and possibly language diforders. The 

— model achtleves this ie application as a result of-three key Assumptions about 
Lhe mental Lexicon, Piret, ‘the node] adeumes chal ipetent ipformation ts stored 
In active meméry dédvices which have a strictly lmfted cap&eity to comparp their 
contents, with @ signal supplied from outaide and -to #éspond appropriately. 
Sacond, the move) assumes that, lexipal memory and .liagdisgic procesefng 1s 
subdivided tnto levels such’ that gach level operates strictly’ in terms of a . 

‘ atngle homggenaous set of primitive tarms. Finally, the model assumas that the “ * 
vartous Levela of the systom, communicate with gach othar only via thelr respective 
lexteona, : 4 a : Mes ie 
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} 1, Onu might also wonder how the network proposal might fair if it were to, 


4 turn out chat in order: to properly edist 


natural language we were forced #o resart to 


— . titat could enly be defined by « Type 
 ¢ En such @ cane. the network Proposal cob 


a, . ay 
Ve 


ry 


eed all: of the senses in some ”- \ 
ome syatem of demgntic ‘description 
grammar, if the Lexicon aig infinite, 

ld remain, viable only 4% 


, bo constructed that would discriminate all of the Lexical items. -Sinc the 


i ~ 


.) Lexicon lu finite, thera wilt be some Type 3 grammar that (weakly) generates all 


of the samantic eacriptiogs neaded, F 
ad notwork of theapcind that Fay “add Cutl 
Jexleon there (8 a netube of the, needa 
mlght,howayar tave not ing whatevar to 
“ pegt@nted in the lextaon. The axtatenc 
{ wouk\ genural ton of the setlof ‘lukival 1 
~ patched through ‘the. nétwork have atyehing 

: ond points, ee 


?. Jo wlah to thank #red Kate for eal 


io °t. So, for example, the discussion an 
Garrett (L974, 384-388) and Fosa and Ha 
\: ° 


urthar, for any Type 3 grammar thate ta 
ex describe? Hence, for any semantic 
d kind, The nodes Jn such'a network ,. 
do with tho semantde properties re~ 
@ of the Typéd 3 grammar guaranteu only * 
tpma and thum dds not guarantee that. the 
‘0 Bay about the lext¢al ttemy at their 


ry " & 
ug thle important problam to my aurong ton 


d feferencly in Fodor, Hever and ve 
ken (1978, Chapter ‘L3]. = 


"4, tome of those clalm@ are hasad primarily on earlier régearch, Se 


whee nn Marwtun-Wileon (1973, 1975) 
a 


Morton and Broadbent (1967) deaerth 
They wlah to mphagiza that there ts no 
trolling aleament noarchen the Lo¥icon, 


and Marwlen-Wilson and Tylor (197B): 


t ‘ 
e thelr logogena aa pansive elements. - 
wearch procedure by which some’ con- 
Rather they envision an access procedure 


In whteh thege ta no higher loved, activity, but only a passive’ accepta@ice of 


the Informat lon provided hy the Logogen 

pasatve in that they are not searching 

respouding to the pragence of spealfic 
es ” " 


Though Marnton-Wiluon dgd Welah (19 
Chole momury elements (corresponding to 


8. The Logogena themselves are also 

or axamining: the {nput, but merely , | 

acoustic patterns; ve Dade 
78) attribute camputat onal “powerg to 
logeyens) they”“still seem to regard 


a ; thatredyetem as paselve sinee the Computational activity that corresponds to * 


_ & svarch procedure ta in the Lexicon ft 
SYuge tam aAnuming! that any model. 

(to pos tt some active 'procesaing syatem 
Whether ur noteit actlvely searches the 


roforence to properties of Individual memory ‘elements in the lextcon, If the 


. Aloment, by whacevar means, makes the " 
dt Lp an activ elemeny, . 1f all of the 
» and mist. be daarched a controller, t 


A 


self and not in some sort of controller. 


aa : * | : -— : 4 
of speech Perception La going to have ‘ 
which uses the output-of the Lexicon, 

lexicon, I will use aveive only with 


deafaton" to recognize Lta ‘word, then 
elements respond to the same atgnal,- 
hey ‘afte passive (nea $1). 
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"6, thal 1dgogen model also seems to. predict rity a, wih lb be ieee er Pa A 
} instandes of thy efaultenaoys recognition of.twp re 1 féua, yanothe Cc l 
phenomenon whic ems nod to occur, ' / — a en 
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7.~ The enpifical motivatidd for this homogenenee seubey’clain comes entirely 7 : 
from: the speech error data. Thete are algp s¢yeral plausibility arguments | . 9: - 
nab mssnbn ne edwanned, on its behalf, 7” oo. a er 

on ; ‘ oy 


1} susposs tat the memories invblved ‘in ane¥ch production “and comprehension: * 


are all heterogeneous and that, each-of the primitives of the different l@els of sane 
.analydts in the system is represented a sedence of the primitives of the _ = 
memories themselves (see §1). In sucha system tho critical information to ar " 


which the proces#orpmust respond lies in the atructure of ‘some oncatenation of /. 
primitives, as welt an in the identities of the Various primitive texms appearing * 

In it. this evealle: thay th Processors will huve to be able to dealin two Soa 
“Lovels of structure aimiltaneously; ey will have to beable to maintain .the/: + —. 
sequence of their physical primitivessin order to maintain the record of the, ea 
higher order primitives used in some representation»and they will have to be . , 
_ablo cq maintain the sequence of the higher order primitives: as well. - We ot 
already know from Fromkin's (1971) error data that the proceasore {nvolved are 

not arrop fru® in thie réepect, “We do get rearrangements of both, aegments and q. 2 
words, from time’ to time,: Thus, impowing the requirement that the systom keep 

truck of t levele of structure gimultanesounly con@lderably increases its 


nN 


vulnorabiiicy to a‘ type of ‘error we know it makes.) °° ~! 7 ’ 7 ; 


"- 2) We might.avotd the two leyelp of ‘atructure by having a system which can oo 
map och of the Linguletdc primitives onto. one physical primitive term, Thus ; 
Ui ppocensar could keap track of the identity of the linguistic primitives v4 
by ‘reflopence to the identity of the physical primitives. The structure of the ' 
saquenge of physical primitivas would be significant at only one lavel. _Un- 
fortunately, thls implies a very large set of physical primitives. This ‘too: 
{mposos a particular burdeg on thé system. We may regard @ memory as a ; ans 
communication channel, that Linke a processor with iteelf. Ase with any other . om 
Channel, memories.will have a certain bandwidth. . Roughly, the more primitives 
the wyxtem recognizes the more slowly {t will operate (imagine a telégrapher | 
Who haw to distinguigh two varieties of "dot" and two Varleties of "dash", 
a4 Opposed to one who need only distinguish the usual one of each). ¢ What Le 
optinal can only be determined by examination of the characteristica and. task 
of the processor and memory if question, “In general, however, we can say . 
that systema employing vary jae tuats of pritiitives. are somewhet lese hikely’ 
than those employing relatively few. 7 , 
jee t ; Q _% i 
4) Returming to the coding peanibllity, we should note that there fa 
lend tnherent constraint on a system that concatenates physical primit(ves to 
repranant Linguistic primitivde. In principle, “auch a ayatem could represent 
nm dlffergnt primitives, where nthe, longest sequence of physical priaitives 
the uyatdm may regard as representing a single linguistic primitive (this eas | 
machine Level "word length") and methe number of phyatcal’ primitives the system a ae 
dincriminages. If n™ in greater than the total of linguietic primitives _ © 2 
a’ . a a, ’ oa F 
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‘ots | Fequiredy we, aubeWxplain vty the bystem doesn't sometimes efr and create too 


G vi ¢ Many linguistic primitives, or too few, and result in.the speaker-having as. 

io + @hgniffeantly different grammar’ than other members of his linguistic i 

rT pila, ey words, the coding posaibflity complicdtes the Jangyage learning problem 

; “a aor \3 E ‘ : os a “YY . ran . y " LJ ’ \ . . , ‘ 4 : . 
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ers + 4) Finally,’ gince at dase aque language disorders have been shown to 

a be aueociated with damage to specific parte of tha brain, the assumption of: a’ 
hetefogenapus meaory, especially one based on the coding notion, moves us 
somewhat further away. from an account of auch disorders. If linguistic — 


» 7 primitives are tepresented by epma code on physical primitives, we might reason- 
7 ubly expect that similar physical primitives would be available in other parte 
. ofthe bra'tn. Thus ‘one might expect somewhat greater flex’ 1lity in the 


aauignmant, of lingusesdc fyrnctton to other parte of a damaged brain, Why 
: couldn't Linguistic Processing, especially given its vital role in the life ae 
/ of the organism, be indertakan somewhere else? 


8. 1 do nét wish to claif that chis List’ te exhaustive,;nor that it ts not 
( “, e@xhaustive. -At thie potnt I have no“tdea whether or how &@ cut can be made 
Hutwoen, for example; Fepresentaciona of atylietic facts, or fapresentationna 
of prhgmatic facts, and the. representations of semaftiic facte in ‘the semantéc 
oe LoxLoou.®. Tt ‘may well be that we'll ultimately need a theory ‘with one or more 


‘additional Loxicons v6 cope with chése dimonstona of lexteal use, Though I?" 


have no doubt that a cut c@n he made, and must be nade, between represéntatiohs * 
of -Lingulatte knowledge and representations of practical knowledge, some’ M@lation’ 


must be provided between these two, Unfortunately, Tees virtually no way to 
consCra{n speculations on thie relation at this time. ind at 


' . ‘ : i] 
9. Some wentencea,” when prodycdd normally, are virtually impossible to segnent 
into words, a.g., "Mares eat/oate, apd does eat oatea, and Little lambs eat ivy." 
_ The example ina typically hegrd ag something like "Mersey doats, and doesy doata, ‘ 
i / aryl Little Lamsey divey." [fhia shows, tt seems to ma, that the existence of an 
(tem th the lexicon: {a not Wuffictent: to.make Qhat {tem recoverable from 
the speech stream. Thus welseem to have need of a procedure, éxternal to 
, the lexfcon, which performs least a prelimiMary segmentation into morphenes 
or warda. Others have drawi duite different conclusidne from the same data. , 
Oty LO. Obviously we cannot desume] that all celia but one will have been suppresfed 
wl esigby the end of every word. Any theory will ultimately have to provide some 
*.gechaniam for resolving probfemsa pf this sort. For the moment. I‘ see no basin 


lf however, to construct sevpfal plausible mechaniens, 
re os f 7 : ars 
LL. ‘The word boundartes parry‘ a spacial burden for coordinating dhe work of: 
the three processors. nce the three processors will compuntca ‘only by way | 
of thelr respeetive lexicons (see below): we will need to assume hat word. - 
boundaries are maintaiped by 411 three processors and that the undaries 
+, thémaelves are index 
" $41" in eagh of tha, 


ie 430n which ‘to.select an appropriate mechaniam within thie theory. "It te possible, , 


input’ ateing, © 
¢ 


| Thus the material falling between boundaries 1 and_ Le 
Nees processors will refer to corresponding portions of the —— 


he . 


‘, i : . . e 
fa by which w actia context may have 
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cedls than that used see aie eee of: 
Where ordinarily a cell withdraws i, 

on dfacovery of 4 mismatch with input, here it would be required to withdraw | os 

when tt matched. The inverse of this préposal Le aleo unattractive. If we ~ = * 

have the ayntactic syatem¢vahemit a list of the syntactic categories which — 

cdn Appear in the next position, we ‘will have to have those celle: that do not 

match! this description withdraw, Lf more than one category fa named in” . ¥ 

the context statement, the entire Lexicon wih] withdraw,. For example, the 

context algnal following recetpt of a deaterm{ner might specify that the next ¥ 

(tem could be a noun or an adjective. This would cause all non-nound as*well 


as all uon-adjectives, f.0., everything, to withdraw. ° a 
a 1 


o . a 


A more attractive propoud! Heema feasible tf wa take accotmt of Chomaky 's 
duxgentlon (19/72) that syntactic categorles be regarded an feature bundles rather © 
than as primitlvas of the Ayntactic ayatem.. Using Jackendoff's feature : 
systom (1977, 33) we can apecify the properties of what may follo# each of the 
ulomenta of a wuimple qentence {n something Like the following manher. Qn ’ w 
recognition af an initial proper noun, the Hyntactic proceysor transmits {nto ) 
thea, loxtcon che information that the next olemiat muné be marked (a Subject, 

« Objoct] assuming canonical order, -Thte suppresses all items having a cont rast 
in mark Lug cae these two featurca .g., nouns, preposttiqns, atc. Similarly, | 
recomfition gf a main verb induces the system to apecify.the next element aa ' 
{ (-Sabjoce)! [~objgpe)) thus nuppreseing all varbsa and models. The appearange 

of an article Leads "to the pradietion that the following element will bo markbd 

[~ Obfect, ~ Determiner], thud -suppresaing ovesyth ing’ oxcept nouns, adjectives, 
adverba, and cortatn quantifters., _ 


{ 


This propogal must be further: tefined to deal with ‘the occasions where 
canontcal form ta violated. ‘thiq can be done in thea course of dealing with 
another problem which the sayitactic processor must. handle. The primary function 
of syntact{e analysis in comprehension. {a the ices of the phrawal 
constfitutenta of the incoming sentenoe and the hferarchical relations among 
theae, One way to deal with thia problem ip to.posit a set of elements which 
the wyntactle processor may insert {nto a atrfag during confprehension. These 
olomantsa correspond to brackets and there muat be several varieties of them. 


t 


Furthermore, the system of brackets can le discriminated by an extension of 


the ‘ayntact tc feature systam.@  , ¢ . 
‘Given asawump#ionsa such as theaa, we can allow fog non-canonical sentences 
Y giving priority to the aval gnmont of brackets rather than the anticipation ; 
"ot tlie syntactic character of upcoming gleweants of the atrfhg, The syntactic ot 
; ayatem tentatively adeigne a bracketing to the incoming .conatituent as soon .: 
an itm syntactic properties are recovered from the lexicon.’ Violations of . 
canonical order of che kind that ‘occur with conjoined atrings of nouns or 
verbs, or wkth vérfous adverbial. phraran, ara typioally phonologically , . , ay 
marked In the final ayllable before’ the divergence occurs, We. posit a { a 
hlerarchically ordered syatem of: Wrayket typed with the type implied by 7 
‘ ae ' ° 


’ area 


en the #yntactic categories are « ae oo 


a 


in a id 
* 


on 


" es " ee os oe, ' 

'* canonical order at the. top of the hierarchy invoked for any particular syntactic 
environment, The phonol@gteag ginformation associated wigh gon-canonical ‘ 
boundaries ‘can then be used to cue the syntactic system to replace the oe 
canonical poungary type with some type that occurs a lower lavel ofthe 

ybleragchys’ The syntactic context signal tranamite into the syntactic 
lexicod daring receipt of a new lexical,item would then be determined by the 
character of the immediately preceding boundary marker,, not by the iuntediately - 
preceding .lexical item. ; i ( 


13. Note that the deptetesi dlatination batween the present theory and that 
Of Mara len-Wilson and Wélwh remaine even if the syntactic system communicates’ | 
with the semantic system at the ands of Uiits amaller’ than the clause. If i 
information passes from ane level to the next mora frequently chal ronmental, 

tha two Levels of analyaie can sclll never be fully afmul taneous. jome aspects 

of numantic analyain will always have tea awalt syntactic analysia,: ' 


14, Thore {# no mechaniem for direét coordination of the threa processors. 
Rathar coordination fa achleved at tha ond of gach clause whon the contents of 
tha throd ‘processors ary road out {nto thetr respuctive lexicons. Thie ta 
Presumed to be coordinated by reference to the Lndexed morphemdé boundaries . 
‘provided (see Note 11), Roughly, the three processors must "select" coordinate : 
forms of the vame Lexical {tem with the¥magorfad each tranamita between boundaries 
fand‘d:-4 1, or some sort of reprocessing routine ia invoked. 


' ‘ > ia a ’ 
15, More spoctfically, the suggestion i} that semantic errors ‘occur when : 
the semantic system ia communicating with the syntactic system after the semantic . 


Integration of the’ utterance te complete. The original conceptual representation 
{1 no longer avaldable,. The-semantic processor reada out its contents into 
the semantic Loxicon, As .each: ttem ta recognized, {t causes its mate in the - 
ayntactic lexicon to be relayed to the ayntactic processor. If an error were 

4 to, occur at thie stage .t should reflect aemantic constraints, The initial 
doscription of gach ttem ie in semantic terms and the cells in the semantic 


* 


lexicon will, of course, aséesd inputs in semantic terms. . 
. » ’ ( 
In the syntactle lexicon the situation ia a little more complex, Many 

itoma tn the ayntaétle loxteon wlll have the same Syntactic properties as’ soma 

one or more other items. “In order to keep these items distinct Lt will be 

necessary to supplement each syntactic description with a quagi-phonemic 

“description of the tem. ‘hese quasi-phonemic representations must have two 

Properties, a) they must réprasont, at Least part of tho {nformat-ton about 

diatincetive features provided by a systematic phonemic description of an Lted®,, 

aud) they must function as indivtatble untta at theayntactic level, They’ are 

bast regarded ‘an’ a kind of complex primitive term; they aro: complex because the 

wyatem recognizes thatr internal structure, but’ they _aré primitives since : 
‘their parta cannot be operated on in Inolation.. On theae asaumptions ‘mala~ _ : 
proplams are predigted as afrors occuring In the lexical selection proceas . 
occuring after the syntactio Integration of the utteparce. ‘Syntactic 

degcriptionsa of {tema are tranapl Uyed into the Lex}Aon«: “Since both the: 
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Properties of the incoming-descriptions and the content of the lexicon are 
described in syntacti¢ and quaei-phonemic terms, rl det that occur will 
. ‘reflect these kinde of constraint. That-is, we expect! error words selected at 
« thta level to resemble their targets in both syntactic and phdnemic atructure: 
us w , Ay 
Ky treating phonemic Segments as complex primitives rather than featura 
matrices, we get a further prediction that there will be a potential clase 
.Of segmant-alzed reordering errors such as those reported by Fromkin (1971). 
* Sluce the phonemic System clearly must deal in feature matrices, we cannot as,’ 
readily predict thi gort of error at that level since the unit on which that 
level operates, the feature, 1a not’ the unit: of this’ error type. . | « 


ry iis 


16. Zurtfe (1978) has’ discussed some current work on Broca's aphasia that. 16 
' " part Leular ly {nteruating tn this connection. Though most investigators have 
clatwed that agrammatic patientea (those who produce "telegraphie" speech * 
Lacking moat grammat Lcal morphomes, inflectiona, dtc.) hava casentilally . 
untmpatred comprehonge Lon ablitey. drier argucs that these patiente,do in fact 
have a. comprehonsion deftatte, and Furthermore, one that closely parallels their 
Productton deficit. Even where problema of effort and memory are controlled: - 
for, agrammatic patients were unable to correctly una auxillary verbs, 
Proposltiona, elc., Ln several comprehension studies Zuriff ena fy 


. 
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Something like this pattern of results la predicted by ‘the present “ 
theory Lf the a¥ntactic | removed from the system, 
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